Studies from Latin America have shown that food insecurity reduces dietary diversity. However, dietary diversity measures do not account for the energy and nutrient supply in households. The objective of our study was to know whether there are differences in food, energy and nutrients supplies in Mexican households according to their food insecurity level. We analyzed the database of the National Household Income and Expenditure Survey performed in Mexico in 2014. The modified LatinAmerican and Caribbean Food Security Scale was used to determine the existence of household food security or insecurity. Participants registered foods and beverages available at their homes during the previous week. The supply of energy and nutrients was estimated using Mexican and American food composition references. Mexican food secure households had greater supply of healthy (e.g., fresh fruits and vegetables, fish and seafood, and fresh meats) and unhealthy (e.g., processed meats, fries, sugarsweetened beverages, desserts, and alcoholic beverages) foods. By contrast, food insecure households rely on cheap staple food (e.g. maize, rice, pulses, eggs, and sugar). There was a linear relationship between the energy density and severity of food insecurity. Households with mild and moderate food insecurity had greater total energy supplies than households with food security and severe food insecurity. Food insecure households had greater supplies of carbohydrates, cholesterol, iron, and magnesium, but lower supplies of protein, fat, vitamin C, vitamin A, potassium, calcium, and sodium. Most of the results suggest that food insecure households are exposed mostly to negative aspects of the nutrition transition because they have greater access to energy and lower availability of some micronutrients.
Introduction
Food insecurity at the household level occurs when there is a limited or uncertain capability of acquiring healthy and innocuous foods in socially acceptable ways (Pérez-Escamilla et al. 2012) . Depending on its severity, household food insecurity experiences include concerns about running out of food, decreasing food quality or availability, and experiences of hunger among family members (Bickel et al. 2000) . In Mexico, household food insecurity is a widespread social problem. During 2010, 50% of Mexican households presented some level of food insecurity; specifically, 24.9% suffered mild food insecurity, 14.6% experienced moderate food insecurity, and 10.5% suffered severe food insecurity (ValenciaValero and Ortiz-Hernández 2014) .
The nutrition transition describes changes at the population level in diet and physical activity, which are reflected in nutritional and physical outcomes, such as height and body composition (Popkin 1999) . According to the theoretical frame of the nutrition transition, Mexico could be characterized by two phases: receding famine and degenerative disease (Rivera et al. 2004; Popkin 1999) . The receding famine phase is characterized by low-fat and high-fiber diets which are associated with elevated prevalence of stunting, underweight and micronutrient deficiencies; whereas in the degenerative diseases phase, the diets have high content of fat, sugar and processed foods and are paralleled by high prevalence of obesity and bone density problems. Consequently, Mexico has been Electronic supplementary material The online version of this article (https://doi.org/10.1007/s12571-018-0836-x) contains supplementary material, which is available to authorized users. characterized as having a dual burden of poor nutrition in which obesity co-exists with undernutrition and other nutrient deficiencies (Rivera et al. 2004 ). On the one hand, in 2012, 5.6% of adolescents, 17.9% of pregnant women, 11.6% of non-pregnant women, 15.4% of older women and 17.8% of older men had anemia (Gutiérrez et al. 2012) , and in most cases this condition was related to iron deficiency (De la Cruz-Góngora et al. 2012) . Although the frequencies of underweight and wasting among Mexican infants are low (2.8 and 1.6%, respectively), the stunting rate is high (13.6%) (Gutiérrez et al. 2012) . On the other hand, fruits, vegetables, milk, and meat purchases decreased, and soda and refined carbohydrates purchases increased (Rivera et al. 2004 ). Fiber intake is lower and saturated fat and added sugar intakes are higher than the recommended for more than 50% of the Mexican population (Lopez-Olmedo et al. 2016) . These dietary changes have been reflected in negative health outcomes. In 2016, 72.5% of the adult population, 33.2% of schoolchildren and 9.7% of infants were overweight or obese (Instituto Nacional de Salud Pública and Secretaría de Salud 2016). The rates of diabetes and hypertension in adults were 9.4 and 25.5%, respectively (Gutiérrez et al. 2012) .
Food insecurity has been associated with negative effects on health and well-being. In children, food insecurity is related to higher risk of overweight (Ortiz-Hernández et al. 2007a ), symptoms of respiratory infection, hospitalizations for diarrhea and pneumonia (Bauermann et al. 2016) , mental and somatic symptoms, low life satisfaction (Molcho et al. 2006) , and anemia (Eicher-Miller et al. 2009 ). In adults, food insecurity is associated with overweight (Ortiz- Hernández et al. 2007b ), diabetes, and hypertension (Seligman et al. 2010) .
In terms of nutritional quality, most studies in Latin America have shown that food insecurity reduces dietary diversity, which is measured as the number of food groups available in the households (Melgar-Quiñonez et al. 2005; Hackett et al. 2007; Álvarez et al. 2006) . Although dietary diversity is considered an indicator of diet quality (Ruel 2003) , its use in the context of the nutrition transition has shortcomings. One limitation is that a household can buy more foods, but these foods are not necessarily healthy. For example, food secure Mexican households have higher dietary diversity because they have greater availability of healthy food groups (e.g., fresh fruits, fish and seafood, milk, or lean meats) as well as greater supply of medium and high energy density foods (processed meats, fries, and desserts) or low energy density and low nutrient density beverages (sugar-sweetened and alcoholic ones) (Valencia-Valero and Ortiz-Hernández 2014) .
Another restriction of dietary diversity analysis is that it does not provide detailed information about the energy and nutrient supply, which can be risk factors for disease, independent of available food groups. Dietary diversity is focused on the prevention of malnutrition (Ruel 2003) , whereas nutritional quality focuses on the prevention of malnutrition and obesity. Some authors have suggested that the higher risk of obesity (and other nutrition-related diseases) observed among food insecure people is related to the higher supply of high energy dense food in their households (Dietz 1995; OrtizHernández et al. 2007b) . Mexican food insecure households have a greater supply of foods with medium to high energy density, such as pulses, maize, and sugars (Valencia-Valero and Ortiz-Hernández 2014) . In addition, a greater supply of pulses in food insecure households could imply a greater availability of some nutrients. However, there is a greater supply of most food groups in the food secure households; consequently, they tend to have a greater supply of energy and nutrients. Therefore, it is hard to hypothesize whether food insecure households will have higher or lower energy and nutrient supplies compared to food secure households. In other words, there is evidence describing the differences in food availability by the severity of household food insecurity; however, it is unknown what the variation is in energy and nutrient supplies between food secure and food insecure Mexican households.
To our knowledge, this is the first study in a middle-income country that analyzes energy and nutrient supply according to food insecurity level. In this field, most research has been conducted in low-income countries from Africa and Asia (Haddad et al. 1994; Vaitla et al. 2017) . However, the social and food contexts differs by the income-level of the countries, which could affect the determinants and consequences of food insecurity. For example, the increase of energy supply (estimated based on balance sheets) from 1973 to 2013 was 1.4% in low-income African countries (from 2114 to 2144 Kcal per habitant), 17.6% in Asian low-income countries (2131 to 2507 Kcal per habitant), 24.7% in Latin-American middleincome countries (2358 to 2942 Kcal per habitant), and 30.3% in African lower-middle-income countries (2054 to 2676 Kcal per habitant) (FAOSTAT 2018) (see supplementary  Table 1 ). These figures show that the food environment differs according to economic development because in LatinAmerican middle-income countries could have an energy supply up to 800 Kcal higher than in a low-income country. In the Mexican case, the increase of energy supply has been produced by the greater availability of cheap foods such as sugar, vegetable oils, and egg (Ortiz- . On the other hand, food insecurity in most Latin-American countries could hardly be explained by lack of food availability at the national level (which is the case in some African countries), some countries in this region have even become food exporters (Food and Agriculture Organization 2015) . In Latin America, poverty (the main determinant of food insecurity) is driven by income inequality which is associated with high rates of unemployment, informal employment, and low wages (Food and Agriculture Organization 2015) .
Based on the previous background, it is unknown whether the negative association of energy supply and food insecurity, which exists in low-income countries, can be observed in a middle-income country in Latin America. Therefore, the objective of our study was to analyze the food, energy and nutrients supply in Mexican households according to the severity of food insecurity. This information is necessary for the evaluation of the nutritional quality of foods available in the households, particularly among those whose occupants face financial hardship. Likewise, the identification of household characteristics related to food expenditure and the consequent energy and nutrient supply can inform the design of programs aimed to promote healthy diets (Smith and Subandoro 2007) .
Materials and methods
The database of the National Household Income and Expenditure Survey (ENIGH, Encuesta Nacional de Ingreso y Gasto de los Hogares) performed in Mexico in 2014 was analyzed (Instituto Nacional de Estadística, Geografía e Informática 2014). The sample included 21,427 households nationwide; however, for the analysis, 1948 households were discarded since they did not have food availability data, or they were 5 standard deviations (SD) above the nutrient average (Smith and Subandoro 2007) . Sampling was probabilistic with a bi-phasic sample, stratified (by geographic region and locality size) and clustered (by census tracts). The last selection unit was dwellings (i.e., house building), and the observation units were the households (i.e., people who share food expenditures). Primary sampling units were constituted of census tracts conformed by dwelling groups with similar socioeconomic characteristics.
A version of the Latin American and Caribbean Food Security Scale (ELCSA, Escala Latinoamericana y Caribeña de Seguridad Alimentaria) was used to determine the existence of household food security and insecurity (Pérez-Escamilla et al. 2012) , which contained 16 items, of which seven referred to minors' experiences (<18 years old), five to adults' experiences, and four to households' experiences (see supplementary Table 2 ). The items about minors' experiences are problematic for households without minors; in these cases, the items were answered negatively due to the absence of minors, but not because there was food security. For this reason, only the nine questions related to households and adults' experiences were analyzed. Even with these items, households with minors had a higher frequency of food insecurity (see Table 1 ). Four groups were created according to the number of affirmative answers on the ELCSA: food security (no affirmative answer), mild food insecurity (one to three affirmative answers), moderate food insecurity (four to six affirmative answers) and severe food insecurity (seven to nine affirmative answers). With these cut-off points, there was correspondence of the item content with the conceptualization of food insecurity: mild food insecurity is characterized by a decrease in food variety or quality or concern about running out of food; moderate food insecurity is present when the food quantity for adults is reduced; and severe food insecurity occurs when food runs out, socially unacceptable ways are used to acquire food, or members of the household experience hunger (Pérez-Escamilla et al. 2012) .
In the ENIGH, the respondents (usually the housewife or a household member who knew about the food expenditures) were trained to register any foods and beverages purchased during a week. Trained interviewers reviewed the information registered by respondents, and clarifications or probing of missing data was determined at the end of the week. Each respondent reported any foods and beverages acquired by any member living in the household during the week. The interviewers divided the reported foods into 233 categories of most-consumed single items (e.g., orange) or lessconsumed food classes (e.g., mandarin, nectarine, and tangerine). Standardized procedures to clean and analyze the data of household expenditure surveys were conducted (Smith and Subandoro 2007; Fiedler et al. 2012) . To analyze the household food supply, the amounts of foods (in grams per day) available per adult equivalent was estimated. The concept of an adult equivalent was necessary to conduct comparisons among households with different demographic compositions, because younger subjects require less resources to fulfill their needs (Teruel et al. 2005) . Therefore, rather than using the total number of household members to make per capita estimations, children received a lower weighting than adults in order to be able compare households with different numbers of children and adults. The values used to estimate adult equivalents are specific to the Mexican population (Teruel et al. 2005) . Food supply data that were greater than 5 SD of the average total grams for each food were truncated. Based on energy and nutrient content (Muñoz et al. 2010) , processing level (Costa Louzada et al. 2015) , and cost (OrtizHernández 2006), we categorized the food items into 27 food groups. The items included in each food group are presented in supplementary Table 3 .
The nutrients analyzed were selected because they are risk or protection factors (Joint WHO/FAO Expert Consultation on Diet, Nutrition and the Prevention of Chronic Diseases 2003) for diseases that are the main causes of morbidity or mortality in Mexico (Instituto Nacional de Estadística, Geografía e Informática 2015; Organización Mundial de la Salud 2016; Gutiérrez et al. 2012) : energy intake is associated with weight gain; saturated fat, sodium, and cholesterol consumption are associated with coronary heart disease and stroke; sodium and potassium are associated with hypertension; calcium is related to osteoporosis; fiber, vitamin A, and vitamin C are protectors for some chronic conditions; iron and vitamin A are linked with anemia; and zinc, vitamin A, and protein are associated with linear growth. The content of calories and nutrients was consulted from the national food composition reference (Muñoz et al. 2010) . If nutrient data were not found in this reference, then the USDA Food Composition Databases (United States Department of Agriculture 2016) were used. The percentages of the edible portions of 193 of the 233 foods included in the ENIGH were estimated. For the rest of the foods, it was not possible to estimate nutrient content because their description in the ENIGH was not specific (e.g., Bother vegetables^) or nutritional data did not exist (e.g. mole). Information about the codes used for nutrient estimates may be requested from the authors. Energy was analyzed as total kcal per day and as energy density per 100 g of food. The energy density of the food groups was estimated and classified into four categories: very low (<0.6 kcal/g), low (0.6-1.5), medium (1.6-3.9), and high (4.0-9.0) (Rolls and Hermann 2012) . Macronutrients were expressed as the percentage of total energy supply, whereas micronutrients were estimated as the nutrient density per 1000 kcal.
The sex, age, ethnicity, and education of the household heads were evaluated. In Mexico, each participant defined who was the household head of his/her family. Education was categorized into five groups: without education (kindergarten or did not attend school), elementary, junior high school, high school (including technical careers), and bachelor and postgraduate (including specialties, masters and doctoral degrees). Ethnicity was defined according to the language spoken: an indigenous person is one who speaks a native language. The region (north, west, center and south) and locality size (city: >100,000 inhabitants, urban: 15,000 to 99,999, semi-rural: 2500 to 14,999 and rural: <2500) where the households were located was considered.
Statistical analysis was performed using the survey commands of STATA software version 14.0. These commands consider the complex design of the ENIGH. Frequencies of categorical variables and means of continuous variables were estimated. To identify whether differences between groups exist, chi-square tests were conducted. To identify whether the severity of food insecurity was associated with demographics, an ordinal regression model was estimated having food insecure severity as the ordinal outcome variable with the following coding: 0, food security; 1, mild food insecurity; 2, moderate food To compare the means of food and nutrient supplies according to food insecurity, the respective confidence intervals (95% CIs) were calculated. The 95% CIs were estimated based on the Taylor series linearization method. Finally, linear regression models were estimated with energy and nutrient supplies as the outcomes and food insecurity as the exposure variable. The models were adjusted for age, sex, and ethnicity of the household head, minors in the household, geographical region, and locality size. These variables were considered confounders because minors in the household, living in the south region and living in rural localities were associated with higher probabilities of food insecurity and lower diet quality Valencia-Valero and OrtizHernández 2014) .
Results
Household heads were more likely to be males than females; were 35 to 49 years old; were Spanish rather than native speakers; or had primary education than other education levels (Table 1) . Around one-third of the households were in the center region and one-half were in cities. Minors were present in almost half of the households. Households from urban or smaller localities and the south region, those with women or indigenous people as heads and those with minors were more likely to experience more severe levels of food insecurity. Conversely, households headed by individuals 65 years or older or more educated people had a lower probability of experiencing the more severe grades of food insecurity. The same trends were observed in the ordinal regression model. The only exception was that there were no differences between households with minors and those without minors.
Compared to food insecure households, those with food security had a higher supply of fifteen food groups: wheat, fresh fruits, fresh vegetables, processed vegetables, fresh meat, processed meat, chicken, fish and seafood, milk, cheese, fries, sugar-sweetened beverages, desserts, oilseeds, and alcoholic beverages (Table 2) . Households with any level of food insecurity had a higher supply of six food groups: maize, rice, spices, pulses, eggs, and sugars. There were no significant differences for roots, animal fats, vegetable oils, fast food, coffee and tea, and baby food supplies. In total, two of the fifteen food groups with higher availability in food secure households had very low energy density, five had low energy density, six had medium energy density, and two had high energy density. Conversely, in food insecure households, there was lower availability of any food groups with very low energy density: however, two of the six food groups with higher availability in food insecure households were low energy density, three were medium energy density, and one was high energy density.
Mildly and moderately food insecure households had higher supplies of energy than food secure and severely food insecure households (Table 3) . Energy density was higher as food insecurity became more severe. Food insecure households had a higher percentage of calories from carbohydrates and a higher iron and magnesium density than food secure households. The percentage of calories from protein, fats, and saturated fats was higher among the food secure households than those with any level of food insecurity. In these households, the food available had higher vitamin C, calcium, and sodium density than the food insecure households. Compared to mildly or moderately food insecure households, those with food security had foods with higher vitamin A density. There were no differences between food secure and insecure groups with respect to fiber, cholesterol, potassium, or zinc density.
After adjusting for demographic variables, the total energy supply was greater in the mild and moderate food insecure households than in the food secure households (Table 4) . Energy density; the percentage of calories from carbohydrates; and the density of cholesterol, iron, and magnesium became greater as food insecurity severity increased; but the percentages of calories from proteins, fat, and saturated fat; and the densities of vitamin C, calcium, zinc, and sodium were less. The vitamin A supply was lower in mild and moderate food insecure households, although in the last case the difference was marginal (p = 0.060). The potassium supply was lower in moderately food insecure households, but the difference was marginal (p = 0.060).
Discussion
Mexican food secure households had a greater supply of more food groups that were both healthy and unhealthy. By contrast, food insecure households had greater supplies of maize, rice, spices, pulses, eggs, and sugar. Mildly and moderately food insecure households had greater total energy supplies than food secure or severely food insecure households. Energy density became higher as food insecurity increased. Food insecure households had a greater supply of carbohydrates, cholesterol, iron, and magnesium; but a lower supply of protein, fat, saturated fat, vitamin A, vitamin C, calcium, zinc, and sodium.
Our analysis confirms that food secure households have higher availability of more food groups (fifteen), including foods with different energy density (i.e. from very low to high); whereas food insecure households had higher availability of fewer food groups (six) and most of them had medium energy density (Hackett et al. 2007; Álvarez et al. 2006; Melgar-Quiñonez et al. 2005; Valencia-Valero and OrtizHernández 2014) . Higher dietary diversity in the food secure households is driven by the higher cost of healthy foods, such as fresh fruits and vegetables, lean meats, fish and seafood, and dairy products (Ortiz-Hernández 2006) . However, studies based on dietary diversity measures (Hackett et al. 2007; Melgar-Quiñonez et al. 2005 ) preclude a detailed analysis of the nutritional consequences of food insecurity on diet because some foods that are more available in food secure households are not healthy. To clarify these potential consequences, our estimates of household supplies can be compared with recommendations of food consumption to prevent chronic diseases. In Mexican food secure households, the supply of fresh fruits, fresh and processed vegetables, and pulses is 291.5 g/day, which corresponds to 58% of the recommendation (i.e. 500 g/day; (Joint WHO/FAO Expert Consultation on Diet, Nutrition and the Prevention of Chronic Diseases 2003)); whereas in severely food insecure households the figures were 43% and 217.3 g/day, respectively. The supply of fish and seafood in food secure households corresponded to the 33% (10.6 g/day) of the consumption recommendation (32.0 g/day; U.S. Department of Health and Human Services, U.S. Department of Agriculture 2015)) and it corresponded to 26% (8.2 g/day) in mildly food insecure households. The supply of sweetened beverages in food secure households was nearer (80% or 191.3 ml/day) to the suggested limit (240 ml/day; (Rivera et al. 2008) ) than in severely food insecure households (54% or 130.4 ml/day).
At the other extreme, the higher availability of maize, rice, pulses, eggs, and sugars in the food insecure households is explained by their lower cost (Ortiz-Hernández 2006) . For example, moderately food insecure households had a sugar supply closer (44% or 21.8 g/day) to the maximum suggested consumption (50 g/day (Joint WHO/FAO Expert Consultation on Diet, Nutrition and the Prevention of Chronic Diseases 2003)) than food secure households (32% or 16.2 g/day). Similarly, other factors could explain the differences in food supply by the severity of food insecurity. For example, the acquisition of certain unhealthy foods (e.g., fries, sugarsweetened or alcoholic beverages) by food secure households could be influenced by marketing (Chandon and Wansink 2012) . In addition, some low-cost foods (e.g., maize, pulses, and sugar) are perceived to generate the satiety perception, and food insecure households tend to select these items for this reason (Hernández et al. 2013 ).
In the regression models, a linear relationship of energy density with severity of food insecurity was evident. This shows that as household resources are restricted, households prefer staple foods that are usually more energy dense and low cost. The total energy supply was higher among mildly and moderately insecure households compared to secure and severely insecure households. These differences in total energy correspond to the curvilinear relationship of food insecurity with body weight: the risk of being overweight is higher in people from mildly or moderately food insecure households, whereas it is lower among those from severely food insecure households (Morales-Ruán et al. 2014; Ortiz-Hernández et al. 2007a; Ortiz-Hernández and Rivera-Marquez 2010) . These patterns may occur because mildly and moderately food insecure households give priority to buying, and can afford, greater amounts of medium and high energy density foods, which increase the risk of weight gain among their members. Although severely food insecure households prefer energy dense foods, they can only afford less of these foods than households with food insecurity of a lesser severity. The lower energy supply may explain the higher risk of low weight among members of severely food insecure households. Food secure households have greater dietary variety which includes very low, low, medium and high energy density foods; however, contrary to food insecure households, those with food security tend to acquire lower quantities of foods with high energy density, which could reduce the risk of their members being overweight and obese (Perez-Escamilla et al. 2012) .
Protein, total fat, saturated fats, vitamin A, vitamin C, calcium, and sodium supplies became lower as food insecurity became more severe, whereas the proportion of energy from carbohydrates, cholesterol, iron and magnesium supply became greater. These patterns can be attributed, on the one hand, to the lower availability of fresh and processed meats, fruits, and vegetables in food insecure households; and on the other hand, to their higher supply of maize, rice, pulses, sugars, and eggs. In Canada, children and adults who live in food insecure households tend to have more energy dense carbohydrates and a greater proportion of them (Kirkpatrick and Tarasuk 2008) but iron and magnesium intake were higher in those living in food secure households, contrary to our results. Thus, food insecurity is consequent upon a diet based primarily on staple foods of moderate or high energy density but are not necessarily sources of nutrients associated with reduced health risks (Joint WHO/ FAO Expert Consultation on Diet, Nutrition and the Prevention of Chronic Diseases 2003). Simultaneously, in addition to their lower total fat and saturated fats supply, food insecure households have some elements in their diet that are healthy, such as higher supplies of pulses and eggs, which are important sources of protein and other nutrients. However, it remains controversial whether the excessive consumption of eggs represents a health risk (Shin et al. 2013) . (Kirkpatrick and Tarasuk 2008) , food insecure Mexican households had higher iron and magnesium supplies than their counterparts. The higher availability of eggs (source of iron), fortified processed cereals, and pulses (sources of iron and magnesium) can explain this fact. However, the bioavailability of minerals from pulses is reduced compared to that from animal sources (Gibson 2007; Leroy et al. 2015) .
This study presents limitations inherent in the analysis of household expenditure surveys (Smith and Subandoro 2007; Fiedler et al. 2012) . These types of surveys are unable to determine the distribution of food among household members. Potential sources of bias could include the type of food purchased within the reference period (i.e., perishable food may be bought in higher quantities), inaccuracy of the reported food weights, the lack of information about food consumed away from home, and by the variability of the people who eat at home. In addition, the ENIGH is based on a cross-sectional design, which does not allow causal conclusions to be drawn. The average energy supply in Mexican households estimated in this study (1581 kcal/d) was lower than that estimated from FAO balance sheet data (3139 kcal) (Ortiz- . This may be due to the underestimation of the energy supply and because of the different levels of analysis (household versus national). Reported energy consumption by 24 h recall among Mexican adults (2030 kcal/d) (Lopez-Olmedo et al. 2016 ) is also lower than the FAO estimates. In Ugandan households, the energy supply derived from a household expenditure survey did not differ from estimates based on 24-h recalls (Dary and Jariseta 2012) . However, we cannot dismiss the possibility that our estimates are an underestimation of household food supply because the kind and quantities of foods eaten away from home are not assessed in the ENIGH. In 2002, foods eaten away from home was 18.8% of total food expenditure (Ortiz- . Future studies are necessary to analyze the energy and nutrients of food consumed away from home. Because of this, estimates of total energy supply could be biased; however, this is not the case for energy density, which depends on the kinds of foods but not on food quantity.
Our results have implications for the conceptualization of household food insecurity. It has generally been considered (Melgar-Quiñonez et al. 2005; Hackett et al. 2007; Pérez-Escamilla et al. 2012; Leroy et al. 2015 ) that increasing severity of household food insecurity is associated with decreasing quality and quantity of foods; therefore, its energy supply is expected to decrease in a linear way. Based on this premise, a common practice is to validate new indicators of household food insecurity having the household energy supply as a gold standard (Melgar-Quiñonez et al. 2005; Vaitla et al. 2017; Haddad et al. 1994; Leroy et al. 2015) . In other words, most authors assume that there is a linear negative association of household food insecurity severity with household energy supply. This may be the case in low income countries, especially those in Africa and Asia (Vaitla et al. 2017) . However, our results challenge such a premise and suggest that in a middle-income country the relationship is positive and curvilinear i.e. households with mild or moderate food insecurity had higher energy supply than those with food security; but Regarding nutritional quality, although in food insecure households there is less availability of most food groups, there is greater availability of foods that are inexpensive, some of which have low nutrient density but medium or high energy density (sugar or rice). This may imply that their members are at an increased risk of consuming insufficient amounts of foods of high nutrient density and very low or low energy density (e.g., fresh fruits and vegetables) and nutrients (e.g., vitamin A, vitamin C, or calcium) that reduce the risk of chronic diseases (Joint WHO/FAO Expert Consultation on Diet, Nutrition and the Prevention of Chronic Diseases 2003). It is imperative to recognize these facts because the negative effects of the nutritional transition are concentrated in households and individuals with food insecurity. Therefore, policies and programs to promote healthy eating should include the goal of eradicating food insecurity.
Finally, although food secure households have access to foods of good nutritional quality (e.g., fresh fruits and vegetables or lean meats), they also have access to low-quality foods (e.g. processed meats, fried foods, sugar-sweetened beverages, desserts, and alcoholic beverages). Consequently, having greater food variety does not always imply having a healthier diet because some of these food groups are nutrient sources (total fat, saturated fats, and sodium) that are related to detrimental effects on health. Regardless, food-secure households have access to more foods with very low and low energy densities than those households with any level of food insecurity.
